Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering - SEMESTER — 3 (OLD) - EXAMINATION — Winter-2025

Subject Code: 4331901

Subject Name: Theory Of Machines And Mechanisms

Time: 10:30 AM TO 01:00 PM

Date: 12-12-2025

Total Marks: 70

Instructions:
1.  Attempt all questions.
2 Make Suitable assumptions wherever necessary.
3.  Figures to the right indicate full marks.
4.  Use of simple calculators and non-programmable scientific calculators are permitted.
5 English version is authentic.
Marks
Q.1 | (a) | Give difference between Machine & Structure. 03
US| () | HRllel wel 2254 dAsA] dslad 1L 03
(b) | Describe Lower pair & Higher pair with suitable example. 04
(W) | 4142 UR Aol SR UR 419y BeleL 18 yHwd). oY
(¢) | Explain Beam engine & Oldham’s coupling with neat sketch. 07
(5) | 6{lH WoRyel vl I SU[E 20269 15[ 412 Y1) 09
OR
(c) | Explain types of Constrained Motion with neat sketch. 07
(5) | Y5 Aldetl USIRL 2289 1 15(d 95 qHxd) 09
Q.2 | (a) | Give the detail classification of Follower. 03
USL2 | () | SR of cdf[$0L Al 1R WML 03
(b) | Explain Longitudinal Vibration & Transverse Vibration with neat 04
sketch.
(0d) | e eSleld W 2leud dlAGRAed 269 {15 (d U1 YHoRC. oY
(¢) | A camis to be designed for a knife edge follower with the following 07
data:
1. Cam lift = 40 mm during 90° of rotation with SHM
2. Dwell for next 30°
3. During next 60° of rotation , follower returns to its original
position with uniform velocity
4. Dwell during remaining 180°
Draw the profile of cam when the axis of follower passes through the
axis of the cam shaft. The radius of the base circle of cam is 40 mm.
(5) | oSS Wy 514142 Hi2 5H (SHLOe oflAofl Hileclol HIHR 4 8. | 09
1. 34 (682 = 40 mm; SHM €1 90° R12lel e (Hle]
2. ugleil 30° RaR
3. Uglell 60° 2A2QUel e (MAUlel s1d14R 14301 AdLef] Uldlefl Yo
RaufdHiuly 82 9.
4. ugslell 180° 1R
U1R slalR ofl 218 34 21152 ofl 248 Higll udR Uld d RaUdHi
U lsL6e €1 3 ol b 454 «ll (3241 40 mm B.
OR
Q.2 | (a) | Explain Radial Cam with neat sketch. 03
U2 | () | 35144 B 269 15(d 9 uHomdl, 03




(b) | Explain Free Vibration & Forced Vibration. 04

(W) | 8l dlARQUst vial 1A cLlUD el YHMA). oY

(¢) | A cam is to be designed for roller follower with the following data: 07

1. Cam lift = 50 mm during 120° of rotation with uniform velocity
2. Dwell for next 30°
3. During next 90° of rotation , follower returns to its original
position with uniform velocity
4. Dwell during remaining 120°
Draw the profile of cam when the axis of follower passes through the
axis of the cam shaft. The diameter of roller is 20 mm & radius of the
base circle of cam is 25 mm.
(5) | AR sldlMR HI2 35U [SP18et oflAef] Hiledletl A1HR 539 8. 09
1. 34 (482 = 50 mm; U401 21 &) 120° 122t £ (HA et
2. uglell 30° (1R
3. Uglel 90° 122Ut £ (MLt S1A14R 140 21| Uldlefl Yo
RaufdHiulgy 82 8.
4. ugleil 120° Ra1R
U3 112 ofl &l U 211§ «il et Higl Ui 2l d RaUdH
3 LsL6e €. A6 Rell U 20 mm el 34 ol Ao A5 o
[Aog1l 25 mm 8.
Q.3 | (a) | Give difference between Brake & Dynamometer. 03
U3 | () | AS Wl SIIaAHH]2R dsA] dsldd (). 03

(b) | Explain working principle of Single plate clutch with neat sketch. 04

() | Ridlg We se ol siRiegid 2ci269 3415(d U1 Yuoxidl, oY

(c) | Derive expression of frictional torque & power lost in friction 07
considering uniform pressure theory for Flat Pivot Bearing.

(5) | s92 [Udle ATl HIS eNRL 215 W eNRIMI Y el UldRe] 09
U152 Y1514 VR Ul w1HIR dIRd).

OR
Q.3 | (a) | Describe Uniform Pressure & Uniform Wear theories. 03
usl3 | ) | Yesld YR 4 a5l 1R efluz] yHomdl. 03

(b) | Explain working principle of Centrifugal clutch with neat sketch. 04

() | A28yl s oll Sl Rlegid 2cie9 B15(d U1 Yuoxdl, oY

(¢) | Explain working principle of Rope Brake Dynamometer with neat 07
sketch.

(5) | AU als StuAHHl2R i) 51 R Id 269 wLS[d 418 UHosdl. 09

Q.4 | (a) | Write down advantages of Chain drive. 03
U4 | () | A S16d il slAel U, 03

(b) | A compound gear train consist of six gear A, B, C, D, E and F having 04
teeth 20, 50, 25, 75, 26 and 65 respectively. If the speed of gear A is
975 rpm then find out speed of gear F & speed ratio.

(W) | W5 51U1GeS YR 28U §6 89 YR A, B, C, D, E, ¥{a F %1dd| oY
8.9(U A, B, C, D, E, ¥l F GUR ¥eisH 20, 50, 25, 75, 26 ¥ 65
eidluLdal 8. o) U A ol 1415 975 rpm 1A dl R F «fl Ails
ufel 2] S 2901\ QQlkl.

(c) | Define Slip & Creep. Also Explain Stepped pulley drive and Fast & 07
Loose pulley drive for belt drive with sketch.

(5) | 26U 14 51U ol vl A U). 24 Yl S16d 1A 512 & g Ydl 09




sled A 15(d A8l yHd).

OR

Q. 4

(@

Write down types of rope with its application.

03

U4

)

AUetl UsIR QU] deil GUALILL UL qudl.

03

(b)

Find the power transmitted by a belt running over a pulley of 600 mm
diameter at 200 rpm. The coefficient of friction between belt & pulley
is 0.25, angle of lap 160° and maximum tension in the belt is 2500 N.

04

(“)

600 mm <41 H2lddl Y&l uefl e 200 rpm &l YR dU1d 8 AR
e glrl 21l ed) uldR QM) e wa Y&l gl gyg) «f)
UBLLS 0.25, w216 s QY 160° v A&2ef HedH 221+l 2500 N 8.

oY

(©)

Describe Epicyclic Gear Train & Reverted Gear Train with neat
sketch.

07

(€)

A UASHLS waA 125 AR 2ol 2269 w15 (dd 418 4Hx1d).

Q.5

(@)

Give comparison between Flywheel & Governor.

03

U&L.5

)

SA 1A wa Aclet? o] YRUWIHEI 52

03

(b)

Four masses A, B, C and D are 200 kg, 300 kg, 240 kg and 260 kg
respectively revolve in the same plane. The corresponding radii of
rotation are 0.2 m, 0.15m, 0.25 m and 0.3 m respectively. The angular
position of mass B, C and D are 45°, 120° and 255° from the mass A.
Find the position and magnitude of the balance mass required by
analytical method if radius of rotation is 0.2 m.

04

(“)

UR &V A, B, C ¥al D w54 200 kg, 300 kg, 240 kg and 260 kg
25 % UUAE Ui 53] 2@l 8. AUsil ALlet oil (AL M50 0.2 m,
0.15m, 0.25 m and 0.3 m 8. £01 B, C and D <il S1Q{14 (R21(d £ A 2l
UsisH 45°, 120° Wl 255° 8. % WAdsA £ of] 2A221st o{l (A1 0.2
n31 &1d dl deil s1e{ly Rei(d wal £ o Y& W41 2156 defl Hee
JIENCN

oY

(©

Explain working principle of Watt Governor with neat sketch.

07

(€)

dle et ol SIARLid 2cle9 w115[d 118 UHotdl.

09

OR

Q.5

(@

Draw turning moment diagram for four stroke cycle I.C. engine.

03

V3.5

)

512 2215 U1ASY W1 Woel HISeA] 2ol HlNo2 SIAIAM £1R).

03

(b)

Four masses A, B, C and D are 200 kg, 300 kg, 240 kg and 260 kg
respectively. The corresponding radii of rotation are 0.2 m, 0.15m,
0.25 m and 0.3 m respectively. The angular position of mass B, C and
D are 45°, 120° and 255° from the mass A. Find the position and
magnitude of the balance mass required by graphical method if radius
of rotation is 0.2 m.

04

(“)

UR LU A, B, C wal D el sH 200 kg, 300 kg, 240 kg and 260 kg
A5 % UG Ui 53] &l B. dHetl A21st ofl (A2l Mo s5H 0.2 m,
0.15m, 0.25 m and 0.3 m 8. €01 B, C and D =il S1Q{14 (R21(d 01 A 2l
a5 45°, 120° Bl 255° B.. % WAQeY £ of] A2LUst o{l (A241 0.2
m{sl{l ol defl 519014 Retfd wa e0l o Y& AL(554 Adefl et o)
20,

oY

(©)

Explain working principle of Hartnell Governor with neat sketch.

07

(%)

Slead el o] s1[Ahecid 269 w15 [ L8l YHo1C).




Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering - SEMESTER — 3 (NEW) - EXAMINATION — Winter-2024

Subject Code: 4331901 Date: 11-12-2024
Subject Name: Theory Of Machines And Mechanisms

Time: 10:30 AM TO 01:00 PM Total Marks: 70
Instructions:

1. Attempt all questions.

2. Make Suitable assumptions wherever necessary.

3. Figures to the right indicate full marks.

4. Use of simple calculators and non-programmable scientific calculators are permitted.
5. English version is authentic.

Marks
Q1 (@ Define following terms: 1) Sliding pair 2) Higher pair 3) Mechanism 03

1A WG yel culuAR(ld 520 1) @SSl U 2) el UR 3)
IR

(b)  State the types of quick return motion mechanisms and explain any one 04
with neat figure.

HSUL dod Ald Ueg[dilell USR] RUId] el SISURL A5 JeS
WLS5[d A8 yHmdl.

(©  Draw a cam profile for a knife edge follower having lift of 30mm.The 07
follower rises with S.H.M for 120° of cam rotation, dwells for 30° of
cam rotation. Then, follower returns to original position with uniform
acceleration and retardation for 120° of cam rotation and remains
stationary for the remaining period of cam rotation. The follower axis
passes through the cam shaft axis and cam rotates with uniform speed in
counter clockwise direction. Minimum diameter of cam is 50mm.

30mm ofl [G&2 Hlddl «ll®s W s1dlR Hi2 53 Ulslod £l 54
A22lstsll 120° Hi2 S1dlR S.HM 412 d8 8, 54 A 22lsisil 30° HIe
& 8. ugl, 1Al 120° 50 A22let HI2 UHLel UAILS el Hecll 18
YO LA UYL 52 O W 5 A2Uetell GLSletl AHUIALOL HIS Re1R
E B, sldlwR  wel 3 2lse WMl UAR AR B wa B
eL[SULNoA] (daeg, [eUMi W 5HHLA L[ U1 6 B, BHell dgdH A1y
50mm 9.
OR

(©  Draw a profile of a cam which gives a lift of 25mm to a rod carrying a 07
16mm diameter roller. The axis of the roller passes through the canter
of the cam. The least radius of the cam is 32mm. The rod is lifted with
SHM during 120° rotation, dwells for 30° rotation then descends during
120° of cam rotation and dwells for 90° of cam rotation with uniform
velocity.

SUofl Uls1od €121 % 16mm cAlddloll A6Ra deel sl Ul
25mmefl (452 210 8. A62s{] 13l FHoll SeeHiel ud R Al 8. 54
dedy (A1 32mm 8. 120° URMHURL e (M lel Y[ Il SHM 419
GulsdlHi w1d 8, d 30° URMHBL HI2 € 8 Ha ugl 120° 341
URGHEL £2MAULs o] Gl & Wal AHlel A2l U1 30 URMHELHL
90° Yl :& V.



Q.2

Q.2

Q.3

Q.3

Q4

(@

(b)

(O]

(@)

(b)

©

(a)

(b)

©

(a)

(b)

©

(@)

(b)

©

Draw neat diagram of elliptical trammel.

qudllon 2106 YuS wLs(d £lR).
Differentiate between Mechanism and Inversion.

(5[l opH Wl YcsH AR dsldd 52U

A vertical shaft is supported on foot step bearing having flat end. The
diameter of shaft is 90 mm and it rotates at 600 rpm. The axial load on
the shaft is 10 KN and coefficient of friction is 0.05. Assuming uniform
pressure calculate the power lost in friction.

AUl BslAlol Wlstl Y QR YR dZsd 2A1ge AULSS . L2l Ul 90
H1ML 8 wal d 600 WIRUIAH UR §2 . 21§52 Uil wiefld @11k 10 KN 8 Aal
e Bleil 2R1iS 0.05 8. VIsAMUIol L0111 HIRKL 53] e I Q16 2 (5dell

Szl 821
OR

Draw neat diagram of Scotch yoke mechanism.

1Y ALS (HE[AAAHeAl Yas Hisld elRL

Differentiate between completely constrained motion and successfully
constrained motion.

{1 (el I(d A UsNAIYdS MR [Ed AUld 9 dsldd 53,

In a multi collar bearing there are 6 collars and internal and external
radius of 80 mm and 100 mm respectively. The coefficient of friction is
0.06 and it transmits 20 KN axial load. The shaft rotates at 600 rpm.
Assuming uniform wear, find power lost in friction.

HEZ] s1a ARAUL 6 S16R Wl Wid[RS Wal Glled (ARl eisH 80
mm el 100 mm €14 8. eQlel) JBLiS 0.06 B W d 20 KN wefly
el UALRA 52 B, 21182 600 ARUIAH UR 53 B, v sUHLel ql]

81281 53]el, e uvila ] 1[5 Q0.

Explain various types of cams and followers with neat sketches.

(clca usietl 311 ol sldluiel as ¥y Alel AuAndl

State the various types of thrust bearing and their applications.

g2 GR21eil (Al usiR val dueil 33| wsLLdl.

Derive the expression for friction torque for a collar thrust bearing
assuming uniform pressure.

UHlel L0111 HIRKL s3la SldR g2 ARdL HIZ 4yl 215 HI2
(Gl (sd Andl.

What is the function of cam? What are the components of cam
mechanism?

Iuqf 51 2 B2 3 LR [eInHall 48] 2f B2

Explain the principle of working of hydrodynamic lubrication.
SLOSISIUA LS Y (Gi32Aotoll S1ell Riegida Al

Derive the expression for friction torque for a flat pivot bearing
assuming uniform wear.

AMled [GuR "REL s3lad A2 vlde ARdL 1Rz aN L 215 Ui
vi[ercu(sd Hadl.

Give the classification of mechanical power transmission and state the
advantages of belt drive.

UGS UldR 2l Melels] ad{ls01 WU W Qe SIedsil slUel
CASICI

Discuss the advantages of gear drive.

Pl stodetl slaeludlefl dUl 520

Prove with usual notation that ratio of driving tensions for flat belt drive
is 2.3 log (T1/T2) = 6

03

04

07

03
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03
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07

03
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07
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Q4

QS5

Q5

(@

(b)

©

€Y

(b)

©

€Y

(b)

UL A5 A1 Al 515 62 A s1ed Ul SI8(ddl 2eletell
81l 2.3 log (T1/T2) = po &

OR
Define slip in belt drive and explain the effects of slip.

W SIgdU Raua cdlvAlRld 53] 1 [ReUs{] 2420 quesd),

Explain the construction and working of epicyclic gear train with neat
figure.

YelS AIs(d A1 AU A(SES Bl Solo] Gt sIH e 51 Yuoxdl
A pulley having 1.5 m diameter and rotating at 300 rpm transmits 35
KW power. Arc of contact on pulley is 11/24 of its circumferences. If
the coefficient of friction is 0.3, find the tension in the tight and slack
side of the belt.

1.5 HleR culA gRlddl wal 300 WIRULAH UR §21 2129151 35 35U
UldR 2l (e 53 8. 29151 UR usefl AU dstl URestl 11/24 8. )

eNBle1l RS 0.3 S, ) Uz Lol Yacl A Slefl wilogHi datld Ak,
State the different types of flywheels and explain any one in detail with
sketch.
[Alca usieil saldcsled Qldl wa SlSURL wsd By Ul
[Aarclaliz YHedl
Explain the principle and working of centrifugal governor.
Jor U1 dlcdefRetl [Riegid W SRIA YHxdl,
An engine rotating at 90 rpm produces 295 KW power. Coefficient of
fluctuation of energy is 0.1 and its speed has to be maintained within 5%
of mean speed. Find out the mass of the flywheel having radius of
gyration of 2 m.
90 rpm U 5 W (%=1 295 KW UldR Gcusi 52 D). Qlode{l duelesil
LIS 0.1 & Wal deil 35U AL A[stl 5% il vieR Mndd] %154,
2 2ol (ol tRlddl saldcelds] to 211,

OR
Explain static balancing and dynamic balancing.
(25 AA[R12] el SIUA(HS Ba[R{2) YHdl,
Define vibration and state the different types of vibrating systems.
$Uel A LUALRIA 521 2 [qfd usize{l dle el (391 (A esaLldl.
Explain the graphical method of balancing several masses revolving in
the same plane.
N %ltﬂoml §dl Wals UHea Aq(dd sdlefl ALlssa ugg(d
HHw1L.
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Seat No.:

Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER - 3 (NEW) - EXAMINATION — Winter-2023

Subject Code: 4331901 Date: 23-01-2024
Subject Name: Theory Of Machines And Mechanisms
Time: 02:30 PM TO 05:00 PM Total Marks: 70

Instructions:

1.
2.
3.
4.
5.
6.
Q1 (a)
usla ()
(b)
(“)
(©
(5)
(©
(5)

Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
Use of non-programmable scientific calculator is permitted.

English version is authentic.

Define the terms (1) Link (2) Kinematic Pair (3) Machine.
uLlid 20 () [@s (2) sioaAdlGs U (3) Uil

List the inversions of four bar chain ‘gnechanism and explain any one.
§12 6112 Aol (U[cARUAL HodHoioil AU tellcl Bl SITUBL WS ol Y

AULel Al

Draw a cam profile to raise the knife edge follower moving with S.H.M. through 50
mm in 1/3 revolution of cam. Follower dwells during next 1/12 revolution of cam
and then follower return to initial position in 1/6 cam rotation with S.H.M.
Follower remain at rest for remaining part of the revolution. The cam rotates at 100
rpm in clockwise direction and the axis of follower passes through the axis of cam
shaft. The base circle diameter is 50 mm.

A ollos A% SleldR o AUlel uAdlel (Rud silles) auld 2l 9/3
34 qugiell yo mm  yalddidi did 8. /92 3H MUl Nl da
Yyl yaldd AWAIHL HId 8 el /e 3 MUl e[l d Riug
slllels ouldell Yo ReuldMi 1d 8. il HRel 3H Wlslod £l
sldluedl wWel 3ueil weiell AR ey & dell 34 00 rpm &l

(Sl (il euul 52 8. Aex USHedl clld Yo mm 8.

OR
Draw the profile of cam operating of knife edge follower having a lift of 30 mm.
the cam raises the follower with SHM for 60° of the rotation followed by the period
of dwell for 90°. The follower descends for the next 60° rotation of the cam with the
uniform velocity, again followed by dwell period. The cam rotates at a uniform
velocity of 120 rpm has a least radius of 25mm.

s oA19§ F sleldr o ARSI Al wiudl Hie g [cdld deqAIR
duell Ulslod el 3Hedl dgdud [eril U UMl 8 slelazel [dge 30
Ul 8. el so0 URMMYL e(ULl FH Slelar Rpua spills
Hloleell Qlusld 8 ARuilE eoo. s(Huled G eedl Reldui & 8
QLIROILE €00 URMHUGL £2(HAULA Yo §1H AC1]2] 920 rpm &l «{1A 2414 B
ARuile duefl wislell uRuel el sldldR Uldlel Yo 2yl
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Q2 (a)
usi’ ()
(b)

(“)

(©)

(5)

Q2 (a)
usl ()
(b)

(“)

(c)

(5)

Q3 (3
UsL3 ()
(b)

(“)

(c)

()

Q3 (3
usl.3 ()
(b)

(“)

(©

(5)

Q4 (a)
gLy (W)
(b)

ReiR ¢ 8.
Draw sketch of Oldham Coupling.
VlEs s1H SUGdL o Y 1R,

Differentiate between Structure and Mechanism.

225U el (el d dslad Il

In a flat belt drive, width and thickness of the belt is 100 mm and 6 mm
respectively. Belt makes an arc of contact of 120° and has coefficient of friction of
0.3. If the mass density of the belt is 1 gm/cm? and permissible stress for belt is 1.4
N/mm?, find the belt speed for maximum power transmission.

sde ueaqlul 3s vl §li5q1{l vlegeil uslnig qoo0 il dell ASLY <
11l 8. yeil 18l d 9R0° «ll L5 1§ sl2s2 vleild B dell dell ayBLis 0.3
8. %l vle2efl toldl 1 gm/cm’ dell G162 HI2 HAIHd 24 1.¥ N/mm? &Y dl

HSTH UldRell AARRL M2 Aezedl dls 20l
OR

Classify kinematic pair & explain any one with neat sketch.

519025 %\Slo] ad{ls2@1 5 A S1EULL B sa Yas 33U Alel uHendl.
Explain with the help of neat sketch a quick return mechanism using four bar chain.
{4 Uil Heeell §12 WIR AYeloll GUALIL s3la (5as e HIslenu
AMeAdl.

Derive the relation T/ T2 = e"® for a flat belt drive with usual notation.

ALY oil220el A1 Fd2 vle2 SIS U2 T1/ T2 = e re oiy A,
Classify the Followers operated by Cams.

I g1 AU Adi SleluR of ad{lsw 82

State advantages and disadvantages of gear drive.

BruR sigdeil SIALL e Ns1Uel ARldl.
Derive formula for torque and power lost in friction for flat collar bearing.

sA2 SlaR Qo1 HI2 NI o1& Ad 215 A UldR HI2 §ljdl And).
OR

Define the terms: (1) Pitch Ci‘_rcle (2) Pitch Ci‘gcle Diameter (3) Module

udllRld s (Y Ula usa () Ul Asd siupdle: (3) Hlsyd

Explain with sketch construction and working of rope brake dynamometer.

£12S1ell OIS Sl lHlHl201l Ty olitsid wal s 118 AHAdl.

In a multi plate clutch the total number of driving and driven plates are 5.
Permissible contact pressure between friction plates is 0.127 N/mm?. Inner and
outer radii of the plate is 75 mm and 125 mm respectively. Calculate the power
transmitted by the clutch when the shafts rotate at 600 rpm. Take coefficient of
friction as 0.35 and assume uniform wear.

s yelde sayui sisldor dewl (sast Hoil $64 u W2l 8 B ¥ [ssel
AU vlelld B, %) Q2] qRef £6118L 0,929 N/mm? &l dtld ol SlY dl €00
rpm ol »SU 2led(He edl uldR 20\l \Weeil sislRell dell ¥ieedl [Fortl
afs U HlH] dert 9y M1l B. aNwlis 0.3u 8. Y[eAsl Azell uRQIL

830
Define slip in belt drive & Explain the effect of slip.

vle sigaui Raua cuivyifid s via Reysil 1A AUAdl.

Explain construction and working of Cone clutch with neat sketch.
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Q.4
URY

Q.5

us.u

Q.5
s\

“)
(©

(5)

(@
()
(b)
“)
(c)

(5)

)
(b)

(@)
(c)

(5)

(@)
)
(b)

“)

(©
(5)

YeS VY U8 Slol U] WIUSIH via s12 AU

A compound gear train consists of six gear A, B, C, D, E and F. Gears A, B, C, D,
and E have 80, 40, 50, 25 and 50 teeth respectively. If the gear A and gear F have
speed of 30 rpm and 300 rpm respectively, find the number of teeth of gear F. Draw
the neat sketch of the gear train.

As UGS BIuR 28141 54 8 B, A, B, ¢, D, E dell F i1ddl 8. Bl
A, B, C, D dell E GUR ¥aisH ¢o, ¥o, Uo, U sl Yo &idl UlSell 8. %l
BGruR A detl BraR F el 2dls weis 30 rpm dell 300 rpm &1 dl BIUR F
oll &idleil vl A1) deil Bl 28eieil 2a2 wigld €12,

OR
Define brake and list the types of brakes.
Glseil ctul ¥l Aal detl Usi ¥Lidl.
Draw and Explain Simple Watt governor.
2289 15[ €130 AlE dle el o AU,
Prove that the ratio of tension in the tight side and slack side of a band and block
brake is given by Tn / To= (1+u tane / 1-p tane)".
Alleid 5 3 ols wa vdls Glsell 2182 olly viel A5 GLIYUI dBLideil
131R oflAetl Yot GIRL AU M1 B. Ta/ To= (1+p tane / 1-p tane)”

Explain Turning Moment Diagram for four-stroke cycle internal combustion engine
with neat sketch.

812 2215 ALUSH BidEsel Vel IRl 2o{lol Uld2 SIALAIM 2a12e9 v1s[d
AL AHAdl.

What is vibration? State causes of vibration & measures to reduce vibrations.
dlgsldel Aed 2j ? deil s1R81 Ual [sidld el GUIA] QL.

An engine rotating at 90 rpm produces 295 kW power. Coefficient of fluctuation of

energy is 0.1 and its speed has to be maintained within 5% of mean speed. Find out
the mass of the flywheel having radius of gyration of 2m.

o rpm 8l §3q s [el U kW 2[5d Geust 52 8. A% auee dyalis
0.9 8 Aal deil dUle, u212 dUldeil U% Hi HUL[Ed Avidledl B dl AsuA
V1§ dU1U2Uel 2 m 1Y Adl 41U csldq] e 2114,

OR
Differentiate between Flywheel and Governor.
SIS 3ia dlclefR dedl dsldd WU

Define the terms used for centrifugal governor : 1) Height of Governor

2) Equilibrium speed 3) Mean Equilibrium Speed 4) Sleeve Lift
A2lsyole dldeR HIR2 dudl L Uglefl culual WML : 9) dAdedR ol
GluLy

R) Ul Ails 3) ARAA AH el 1lS ¥)dld [ase

Explain the analytical & graphical method of balancing of several masses rotating
in the same plane.

s o el 2A22 edl [dldy Uil Addeteil Lendl2se u1a ALlssa
ey (d Al
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Seat No.:

Subject Code: 4331901

Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering —- SEMESTER - 3 (NEW) - EXAMINATION - Winter-2022

Subject Name: Theory Of Machines And Mechanisms

Time: 02:30 PM TO 05:00 PM

Instructions:
Attempt all questions.

1.

2
3
4
S.
6.
d

Q

. Make Suitable assumptions wherever necessary.
. Figures to the right indicate full marks.
. Use of programmable & Communication aids are strictly prohibited.

Use of non-programmable scientific calculator is permitted.
English version is authentic.

(a)

Define: 1) kinematic link 2) kinematic pair 3) kinematic chain

Usla ) AUALRIA S 1) sloan(es [ds, 2) sioan(es A 3) s1oan2s

(b)

“)

(0

C)

(0

R
How are the kinematic pairs classified? Explain with example.

sloaAN2s U2 31 31d doflsd 51Ul w1A B2 GeleL U1 AHd),

Draw the profile of cam operating of knife -edge follower having a lift of
30 mm. the cam raises the follower with SHM for 150° of the rotation
followed by the period of dwell for 60°. The follower descends for the
next 100° rotation of the cam with the uniform velocity, again followed
by dwell period. The cam rotates at a uniform velocity of 120 rpm has a
least radius of 20 mm.

30 HlHlell (@& wRlddl «ll9s-A% sldlRell 54 31U (221l
Ulslod el 510 sldldRel SHM d3 150° URGHEL HI2 21T% 52 8
el AURGULE 600 HI2 [dIHaAl dqHUAL0N 1A Q. slaldR 5Hsll
WRLHL 1000 URMHEL HI2 UMl A9 18 «flA GdR 8, Wal s3eil
lRAHeA HHUALN] A1 B, 5H 120 rpm oll AHlet AL UR 62 & ua
WML WL 20 mm (Aowril HR1d 8.

OR
Draw the profile of cam operating a roller reciprocating follower and with
the following data: Minimum radius of cam =25 mm, lift=30 mm, roller
diameter =15 mm, the cam lifts the follower for 120° with SHM followed
by dwell period of 30°. Than the follower lowers down during 150° of the
cam rotation with uniform acceleration and deceleration followed by
dwell period

Date: 23-02-2023

Total Marks: 70
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Q.2

W% R

Q.2
U R

Q.3

s 3

Q.3

(%)

(a)

)
(b)

(“)
(0

(%)

(a)
)
(b)
(@)
(0
(%)
(a)
)
(b)
(“)

(c)

(5)

(a)

A4 A{1UL52[01 sldlnR Adlddl Ha «flAsil 52l UL SHsil Ulsiod
e11: 50eil Yot (Foril =25 HIHl, (@ge =30 HIH, A4 Ul =15
H1u], 31 sleldRal 1200 HiZ SHM 418 GUR Ald 53 8 Wal URGILE
30%1) [ARIMell HHUAWN A1 B, AsAHI Uddl UQ ZHsil
URMHRIAL 150° eMUle sldldR o1 w1d 8 Wa ugl [dUHsil
AHU2 L),

Explain in detail double slider crank mechanism. Name all the inversion
of double slider crank mechanism
S WEIBS Jo5 (M3[elnH [dolddlR YU SuE LB 35
(35l dHIM GEHRLeA] ellH 241Ul
Describe the procedure to draw velocity diagram of four link mechanism.
812 (G5 (M3 [AxHeAl QoL SIUIAM e1dlefl U5 Lo dRlet 53).
What are uniform pressure theory and uniform wear theories? Deduce
expressions for the friction torque considering both the theories for a flat
collar.
Y1514 YRR (R3] e Y481 AR (21U f B2 Mule SlaR Hisil
W Riggidla wuletdi pAu{l el 215 HIR oti Yot dlIRd).

OR
Describe briefly the function of elliptical trammel.
gl s 21Ndell sile] 2sHi dlel 53,
Explain with the help of neat sketch a quick return mechanism using four
bar chain.
S12 iR Aol GUAIL s (a5 ool M3 (sovHell Ueg[dal Yeis
Brefl Heeoll Yuomdl.
Derive from the first principles the expression for the frictional torque of
a conical pivot assuming (i) uniform pressure and (i1) uniform wear.
s\[etsq Uldestl eN©l 215 HI2 3ot Rod) (i) Yl DLl (B3] 24e)
(ii) Y181 AR (23],
What is the difference between a simple gear train and a compound gear
train? Explain with help of sketches

AULEL BIUR 201 Wl 51UIGBS P1UR 201 AR Q) dsldd B2 ¥5Us{] Heeell

HHdl
What are the different types of friction clutches? Describe with neat
sketch the working of cone clutch.

Nl 56Yell (d(dY USIR) 2 87 Slol 56 s1 Yeus 33U U1 dlel

5.

A Conical pivot with angle of cone as 120° supports a vertical shaft of
diameter 300 mm. It is subjected to a load of 20 kN. The coefficient of
friction is 0.05 and the speed of the shaft is 210 rpm. Calculate power lost
in friction assuming (i) uniform pressure and (ii) uniform wear.

120° 98 2igeil 511 uRlddl s1fsa dldle, 300 HIM] culyeil dEsd
21152 YULE 52 D. A 20 kN ol G11a wL(tet B. eQIeA] 221i5 0.05 &
w4 2Llseefl »SU 210 rpm 8. (i) ) YASIH N2AR WA i) Y[As1H A

g1 e ou1de] LlEdsfl Auidzl 52,
OR
Define terms: pitch diameter, circular pitch and module.
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U 3

Q.4
s

Q.4
Ul

Q.5
s v

)
(b)

(“)

(c)

(5)

(a)
)
(b)
w)
()
(€))

(a)
)
(b)

“)

(0
€))
(a)
)
(b)

w)
(c)

(W 1Rld 520 YlU siale:, usar [ s Hlsyd.

Prove that the ratio of tension in the tight side and slack side of a band

n
and block brake is given by —;n = (—1+Z::2 Z)
. _

Ulld 50 5 QoS ua 0dls Glsell 2182 6l el @S GlIYHi
dQlldetl QIR oflAel YA GIRL AU M 441d B, YT"—n = (_“”ta“")"

1-ptané

A multi plate disc clutch transmit 55 kW of power at a1806 rpm co-
efficient of friction for the friction surfaces is 0O.laxial intensity of
pressure is not to exceed 160 kN/m?. The internal radius is 80 mm and its
0.7 times external radius. Find the number of plates needed to transmit
required torque.

Hce e [S¥s 54y 2 1800 rpm UR 55 kW UldR 2led[H2 53 8 %
Rl AULEIAL HIZ UNRIl ds-skigi 01 B, wefld dlddl 160
kN/m? $di dy «iefl. wWidRs [Horul 80 HlHl 8 wa Aedl wlal
[Flesilsdl 0.7 AR B. %3] 215 2l e sdl HI %3] Wil
vl QA

Describe function of simple watt governor. What are the limitations?

Rixud dle ddeteil s1e] dlel 5] el defl Hauleldl 2f B2

A flywheel with a mass of 3 kN has a radius of gyration of 1.6 m find the
energy stored in the flywheel when its speed increases from 315 rpm to
340 rpm,

3 KN el HIY 418 selles]e 1.6 Hl2Refl (A1l 1d 8 2lIR deil ¥su
315 rpm & el 340 rpm A B AR s€lUcSlGH dA(Sd Glod 2llH)

) . T ) ) .
Derive the relation T—l = eHPfor a flat belt drive with usual notation.

2
UL o221 A1 s42 A SIed Ul % = erfuiy Qu1d).

OR
Describe the function of a Proell governor with the help of neat sketch.
Yels BUofl Heeel UG dldefell side] dilel 530,
The mass of flywheel of an engine is 6.5 tones and the radius of gyration
is 1.8 meters. It is found from the turning moment diagram that the
fluctuation of energy is 56 kN-m. If the mean speed of the engine is 120
rpm., find the maximum and minimum speeds
U [c2yolsil sAldcSlde] €0 6.5 201 B Wal PRl (A2l 1.8 {122 8.
2oL {INw2 LA URefl 2lcll HA B Glodedl arele 56 kN-m 8.

%\ W [c2etof] UL P$SU 120 rpm V., HETH Wal Ggfdi 35S 211
Derive the condition for maximum power transmission by belt drive
considering the effect of centrifugal tension.

AoleYld 2oRloioll WU AU ALl e SIBd gl HedH

UldR 2led[Helel Uil Relfd Aadl.
What is meant by vibration? How are they caused?

SUstof) 048] 9] B2 Al 3dl 2ld iy 82

Explain the graphical method of balancing of different masses revolving
in the same plane

A5 % QelH scll [aldy Hidsil Addeieil ALl55E Ueg[d Al

A belt drive transmits 8 kW of power from a shaft rotating at 240 rpm to
another shaft at 160 rpm. The belt is 8 mm thick, diameter of smaller
pulley is 600 mm and the two shafts are 5 m apart. The coefficient friction
is 0.25. If maximum stress in the belt is limited to 3 N/mm? find the width
of the belt for an open belt drive.
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(5)

Q5 (a)
U4 )
(b)

(“)

(0

(%)

W2 S18d 240 WIRULAU UR sl 2l1seHiedl 160 A 1RY1AH U2 oflon
ULERHL 8 kW UldR 2let[He 53 8. ugl 8 HlHl 15l 8, «lieil ydlsil
14 600 H1HL & 4 A 21152 5 Hleell vid? 8. Qs 4Nel 0.25 8.
) UgIHi HedH dll 3 N/mm? Yl HAl(ed S1A d) wlust Aee S

HI Kees{l uslale 20kl
OR
Define: i) period ii) cycle iii) frequency.
UL Rl 520 i) MHAUNLOL i) AIASE iii) 1Al
Explain the analytical method of balancing of different masses revolving
in the same plane.

s % Weidi sl (dldy HIdstl Aol Aet16lilsd uegld
YAl

An open belt drive required to transmit 10 kW of power from a motor
running at 600 rpm. Diameter of driving pulley is 250 mm. The speed of
driven pulley is 220 rpm. The belt is 12 mm thick and has a mass density
of 0.001 g/mm?. Safe tress in the belt is not to exceed 2.5 N/mm?. The

two shafts are1.25 m apart. The coefficient friction is 0.25. Determine the
width of the belt.

600 rpm U2 AUledl {12 il 10 kW UldR 2led M2 sdl Ul wUst
W2 sled %3] 8. s1e(daL Ydlal cuiy 250 HIHL 8. AduLled yel«il
$SU 220 HRYUIAH 8. ug) 12 H1Hl 15l & A dsfl HIA il 0.001
g/mm2 8. USIHi UdMd dlQl 2.5 N/mm? &l dy < eld) #16A. a
21182 1.25 Hl2ell vid3 8. JQlis 8NBl 0.25 8. Aeze{l uSluLe o155
52,
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